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CLAIMS 



What is claimed is: 

1 . An electrostatic discharge protection device comprising: 

a first bipolar transistor and a second bipolar transistor coupled in 

series, and 

an emitter of the first bipolar transistor being coupled to a protected 
node and an emitter of the second bipolar transistor being coupled to a groimded 
node, the first bipolar transistor and the second bipolar transistor having a common 
collector. 



2. The electrostatic discharge protection device of claim 1, the first 
bipolar transistor and the second bipolar transistor being npn transistors. 

3. The electrostatic discharge protection device of claim 1 further 
comprising a clamp electrically coupled between the proteeted node and a base of the 
second bipolar transistor. 

4. The electrostatic discharge protection device of claim 3, the clamp 
comprising a two-terminal circuit. 

5. The electrostatic discharge protection device of claim 4, the two- 
terminal circuit being configured to breakdown before the first and second bipolar 
transistor break down to reduce the overall trigger voltage of electrostatic discharge 
protection device. 

6. The electrostatie discharge protection device of claim 4, the two- 
terminal circuit comprising at least one of an n-moat-p-well diode, a bipolar npn 
transistor, a bipolar pnp transistor, an NMOS transistor, and a PMOS transistor. 

7. The electrostatic discharge protection device of claim 2, the common 
collector being formed by a first n-type region. 

8. The electrostatic discharge protection device of claim 2, the first n-type 
region being coupled to a first p-type region and a seeond p-type region, the first p- 
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type region forming a base of the first bipolar transistor, the second p-type region 
forming a base of the second bipolar transistor. 

9. The electrostatic discharge protection device of claim 8, comprising an 
n-type doped isolation region that substantially surrounds and separates the first p- 
type region and the second p-type region. 

10. The electrostatic discharge protection device of claim 9, comprising a 
second n-t)^e region and a third n-type region, the second n-type region being formed 
within the first p-type region and separated fi-om the first n-type region, the third n- 
type region being formed within the second p-type region and separated from the first 
n-type, the second n-type region forming the emitter of the first bipolar transistor and 
the third n-type region forming the emitter of the second bipolar transistor. 

1 1 . An electrostatic discharge protection device comprising: 
a p-type semiconductor substrate; 

an n-type buried layer provided in the p-type semiconductor substrate; 
a first p-t)T>e region and a second p-type region overlying the n-type 
buried layer, the first p-type region and the second p-type region being separated from 
one another; 

a first n^ type region provided in the first p-type region; 
a second n"^ type region provided in the second p-type region; and 
the first n"^ type region, the first p-type region, and the n-type buried 
layer forming a first bipolar npn transistor, the second n"^ type region, the second p- 
type region, and n-type buried layer forming a second bipolar npn transistor, the first 
bipolar npn transistor and the second bipolar npn transistor including a common 
collector. 

12. The electrostatic discharge protection device of claim 11, the first 
bipolar npn transistor and the second bipolar npn transistor being coupled in series. 

13. The electrostatic discharge device of claim 12, further comprising an 
n-well isolation region that separates the first p-type region and the second p-type 
region. 
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14. The electrostatic discharge device of claim 1 1 , the first type region 
functioning as an emitter of the first bipolar npn transistor, and the second n^ type 
region functioning as an emitter of the second bipolar npn transistor. 

15. The electrostatic discharge device of claim 14, the first p-type region 
functioning as a base region of the first bipolar npn transistor, and the second p-type 
region functioning as a base region of the second bipolar npn transistor. 

1 6. The electrostatic discharge device of claim 1 5, the n-type buried layer 
functioning as a common collector for both the first bipolar npn transistor and the 
second bipolar npn transistor. 

17. The electrostatic discharge protection device of claim 16, further 
comprising a two-terminal circuit electrically coupled between a protected node and 
the base of the second bipolar transistor, the two terminal circuit configured to break 
down before the first and second bipolar transistor break down to reduce the trigger 
voltage of electrostatic discharge protection device. 

18. A method for fabrication of an ESD protection device, the method 
comprising: 

providing an n-type buried layer in a p-type semiconductor substrate; 
forming a first p-type region and a second p-type region overlying the 
n-type buried layer; 

forming a first p-type region and a second p-type region overlying the 
n-type buried layer, the first p-type region and the second p-type region being 
separated from one another; 

forming a first n^ type region in the first p-type region; 
forming a second n"^ type region in the second p-type region; the first 
n^ type region, the first p-type region, and the n-type buried layer defining a first 
bipolar npn transistor, the second n^ type region, the second p-type region, and n-type 
buried layer defining a second bipolar npn transistor. 
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19. The method of claim 18, further comprising forming an n-well 
isolation region that separates the first p-type region and the second p-type region. 

20. The method of claim 19, the first n+ type region functioning as an 
emitter of the first bipolar npn transistor, the second n+ type region fimctioning as an 
emitter of the second bipolar npn transistor, the first p-type region functioning as a 
base region of the first bipolar npn transistor, the second p-type region functioning as 
a base region of the second bipolar npn transistor, and the n-type buried layer 
functioning as a collector for both the first bipolar npn transistor and the second 
bipolar npn transistor. 
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